EDITORIAL COMMENT. These studies suggest that there is a local production or release of alpha 2 globulins and a fixation or destruction of gamma globulin by the diseased colon.
Previous studies have indicated that in patients with severe attacks of ulcerative colitis, changes occur in the levels of the serum proteins. These changes consist principally of a fall in the serum albumin level, and a rise in the level of the alpha 2 globulins (Bicks, Kirsner, and Palmer, 1959; Brooke, Dykes, and Walker 1961; Soergel and Ingelfinger, 1961) .
Furthermore attacks of ulcerative colitis which fail to respond to conservative treatment are almost invariably accompanied by a low level of serum gamma globulin (de Dombal, 1967) .
However, these studies have done nothing to indicate the mechanisms responsible for the observed serum protein changes. In further investigations, therefore, the electrophoretic patterns have been compared in samples of blood removed at operation from the inferior mesenteric artery and the inferior mesenteric vein. Nineteen patients have been thus studied: a group of 10 patients with severe ulcerative colitis and a control group of nine patients with rectal or colonic cancer.
CLINICAL MATERIAL AND METHODS
Between 1 March and 31 August 1966, a group of 10 patients were brought to radical surgery because of severe attacks of ulcerative colitis which were unresponsive to conservative treatment. At operation, immediately after the abdomen was opened, the inferior mesenteric vessels were identified and isolated. A sample of blood was then removed from the inferior mesenteric artery and a further sample from the inferior mesenteric vein. Both of these vessels were then ligated and divided in the usual manner. The samples of blood were then centrifuged and the serum was pipetted off. Total protein and albumin levels were determined using a routine Biuret method; and electrophoresis was carried out for each of the two samples using cellulose acetate membrane. Results have been expressed as g. % and each result is the mean of two entirely separate estimations which were performed on each individual sample.
A further group of nine control patients with colonic cancer were studied; in seven of these patients blood was removed from the inferior mesenteric artery and vein and analysed by the same method. In the remaining two patients with a right-sided carcinoma of the colon, blood was removed from the appropriate right colic artery and vein and was again analysed in an identical manner.
FINDINGS
The overall findings of this study are shown in Figure 1 . This figure compares the arterial and venous concentrations of each protein fraction, both in the case of the control patients with colonic cancer, and in the case of the patients with ulcerative colitis. It will be seen that the arterial and venous concentrations of the various protein fractions are virtually identical in each of the nine patients with carcinoma. However, in each of the 10 patients with ulcerative colitis a well-marked rise in the venous sample in the level of the alpha 2 globulin occur in patients with ulcerative colitis. The changes which are noted in the systemic serum proteins during severe attacks are principally threefold: a fall in the serum albumin level, a rise in the alpha 2 globulin fraction, and a fall in the level of gamma globulin (Bicks et al., 1959; Brooke et al., 1961; Soergel and Ingelfinger, 1961; de Dombal, 1967) .
The nature of the mechanisms which are responsible for bringing about these serum protein changes has previously been far from clear. Nevertheless, data from the present study provide some indication of the mechanism by which two of the observed changes are brought about, namely, the rise in the times the standard error of estimation. It may be concluded from Fig. 2 , therefore, that the rise in the venous alpha 2 globulin concentration in patients with ulcerative colitis is highly significant. Figure 3 deals with the gamma globulins. The standard error of estimation in calculating this fraction in the nine control colonic cancer patients is in the region of ± 0-02g. %. A glance at Fig. 3 indicates that all 10 colitic patients had an arterial concentration which exceeded the venous concentration, on average by four or five times the standard error of estimation of this fraction. It may be concluded, therefore, from Fig. 3 (Regression line for control cancer patients again approximates to the 45°line: x = 1-036y + 0-021; r = 0-997; s.e.e. = + 0-02g. %.) systemic alpha 2 globulin level, and the concomitant fall in the gamma globulin level.
ALPHA 2 GLOBULINS The data from the present study indicate a significant rise in the alpha 2 globulin concentration in the venous return from the inflamed colon, and such a rise was not observed in any of the nine control cases of carcinoma. If the concentration of alpha 2 globulins is higher in the venous return from the colon than in the arterial blood supplying it, then several possibilities are immediately apparent.
It could possibly be argued that the rise in the venous sample of the alpha 2 globulins was due merely to haemoconcentration. This seems extremely unlikely, since the other globulin fractions, and the albumin level, do not show a similar rise in the venous sample. In addition, concomitant studies showed virtually no difference in the haemoglobin and P.V.C. level in the inferior mesenteric artery Macpherson, 1966) . Glycoproteins form an important fraction of the alpha 2 globulins, and it is of interest to note that a similar rise in these proteins has also been widely noted (Catchpole, 1950; Almquist and Lausing, 1957; Burnett, McAllister, and Shields 1963; Shields, McAllister, and Burnett 1963) .
In view of the data from these previous studies, GAMMA GLOBULINS If part of the serum gamma globulin is entering the colon and not leaving it, two possibilities are immediately apparent. First there could be a selective loss of gamma globulin in the faeces of patients with ulcerative colitis. This seems unlikely, for preliminary observations on a small series of patients would appear to confirm the findings of Soergel and Ingelfinger (1964) , who have indicated that the rectal mucus of patients with ulcerative colitis is little different from the rectal mucus of control patients. Certainly no selective loss of gamma globulin seems to be taking place.
The second intriguing possibility is that gamma globulin is being bound or destroyed in the colon. Such a possibility has already been suggested by experiments in vitro (Broberger and Perlmann, 1959) , and the present study would appear to provide confirmatory in vivo evidence in favour of the findings of these workers in this respect.
Broberger and Perlmann were, however, unable to demonstrate any cytotoxic effect of the antibody which was bound to the colon in the in vitro studies which they reported. Indeed, further recent studies have shown a complete lack of correlation between the prevalence of autoantibody and the clinical pattern of ulcerative colitis, and have suggested that the tissue damage may well be caused by sensitive white blood cells rather than by circulating antibodies (Perlmann and Broberger, 1963; Harrison, 1965; Wright and Truelove, 1966) .
The present series of studies again appears to confirm these findings, in that the response of the patient to conservative therapy appears to be directly related to the amount of gamma globulin available in the serum (de Dombal, 1967) . It does seem more likely, therefore, that the gamma globulin fixation in the colon takes place as part of a defence mechanism, and may well be the result of the initial attack rather than its immediate cause.
MECHANISMS RESPONSIBLE FOR PROTEIN CHANGES
Thus the present study enables a tentative scheme to be put forward to explain the observed serum protein changes in patients with ulcerative colitis. The data from the present study suggest that the sequence of events which takes place in patients with an attack of ulcerative colitis is as follows:
1 During the course of a localized attack upon the colonic mucosa, alpha 2 globulins are released locally, and pass into the systemic circulation via the inferior mesenteric vein.
2 As a sequel to this attack upon the colonic mucosa, there is a reaction by the immune systems of the body, which results in an increased production of gamma globulin. 
